Appl. No. 10/523,532 

Preliminary Amendment Dated November 15, 2005 

Amendments to the Claims 

The following listing of claims replaces all prior versions 
and listings of claims in the application. 

Listing of Claims 

1. (Original) An integral micro-electro mechanical 

systems ("MEMS") switch adapted for selectively coupling an 
electrical signal present on a first input conductor connected to 
the MEMS switch to a first output conductor also connected to the 
MEMS switch, the MEMS switch comprising: 

a. a monolithic layer of material having micro-machined 
therein: 

i. a seesaw; 

ii. a pair of torsion bars that are disposed on oppo- 
site sides of and coupled to the seesaw, and which 
establish an axis about which the seesaw is rotat- 
able; and 

iii. a frame to which ends of the torsion bars furthest 
from the seesaw are coupled, the frame supporting 
through the torsion bars the seesaw for rotation 
about the axis established by the torsion bars; 



Docket no. 222 0 



-4- 



November 15, 2005 



Appl. No. 10/523,532 

Preliminary Amendment Dated November 15, 2 0 05 

iv. an electrically conductive first shorting bar 
carried at an end of the seesaw distal from the 
rotation axis established by the torsion bars; 

b. a base that is joined to a first surface of the mono- 
lithic layer; 

c. a substrate that is bonded to a second surface of the 
monolithic layer which is distal from the first surface 
thereof to which the base is joined, the substrate having 
formed thereon: 

i. a first electrode which is juxtaposed with a sur- 
face of the seesaw that is located to one side of 
the rotation axis established by the torsion bars, 
application of an electrical potential between the 
first electrode and the seesaw urging the seesaw to 
rotate in a first direction about the rotation axis 
established by the torsion bars; 

ii. a first pair of switch contacts adapted to be 
connectable respectively to the first input conduc- 
tor and to the first output conductor, and which: 

(1) are disposed adjacent to but spaced apart from 
the first shorting bar when no force is ap- 
plied to the seesaw; 

(2) when no force is applied to the seesaw are 
electrically insulated from each other; 
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(3) 



the first shorting bar contacts upon applica- 



tion of a sufficiently strong force to the 



seesaw which urges the seesaw to rotate in the 



first direction about the rotation axis estab- 



lished by the torsion bars; and 



(4) 



first electrical conductors that respectively 



carry electrical signals between the switch 



contacts and the first input and first output 



conductors; and 



d. a first ground plate which is disposed adjacent to and is 
electrically insulated from the first electrical conduc- 
tors ; 

whereby upon rotation of the seesaw about the rotation axis 
established by the torsion bars in the first direction to such an 
extent that the first shorting bar contacts the first pair of 
switch contacts, the contacting first shorting bar electrically 
couples together the first pair of switch contacts. 

2. (Original) The MEMS switch of claim 1 that is further 

adapted for selectively coupling an electrical signal present on a 
second input conductor connected to the MEMS switch to a second 
output conductor also connected to the MEMS switch: 
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wherein the seesaw carries a second shorting bar at an end of 
the seesaw that is located on an opposite side of the rotation axis 
from the first shorting bar; and 

wherein the substrate also has formed thereon: 

iii. a second pair of switch contacts adapted to be 
connectable respectively to the second input con- 
ductor and to the second output conductor, and 
which: 

(1) are disposed adjacent to but spaced apart from 
the second shorting bar when no force is ap- 
plied to the seesaw; 

(2) when no force is applied to the seesaw are 
electrically insulated from each other; 

(3) the second shorting bar contacts upon applica- 
tion of a sufficiently strong force to the 
seesaw which urges the seesaw to rotate in a 
second direction about the rotation axis 
established by the torsion bars that is oppo- 
site to the first direction; and 

(4) second electrical conductors that respectively 
carry electrical signals between the switch 
contacts and the second input and second 
output conductors; and 
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e. a second ground plate which is disposed adjacent to and 
is electrically insulated from the second electrical 
conductors ; 

whereby upon rotation of the seesaw about the rotation axis 
established by the torsion bars in the second direction to such an 
extent that the second shorting bar contacts the second pair of 
switch contacts, the contacting second shorting bar electrically 
couples together the second pair of switch contacts. 

3. (Original) The MEMS switch of claim 2 wherein the 
substrate also has formed thereon a second electrode which is 
juxtaposed with a surface of the seesaw that is located to one side 
of the rotation axis established by the torsion bars which is 
opposite to the surface of the seesaw with which the first 
electrode is juxtaposed, application of an electrical potential 
between the second electrode and the seesaw urging the seesaw to 
rotate in the second direction about the rotation axis established 
by the torsion bars. 

4. (Original) The MEMS switch of claim 1 that is further 
adapted for selectively coupling an electrical signal present on a 
second input conductor connected to the MEMS switch to the first 
output conductor: 
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5 wherein the seesaw carries a second shorting bar at an end of 

the seesaw that is located on an opposite side of the rotation axis 
from the first shorting bar; and 

wherein the substrate also has formed thereon: 

iii. a second pair of switch contacts a first one of 
10 which is adapted to be connectable respectively to 

the second input conductor and a second one of 
which is connected to that one of the second pair 
of switch contacts which is adapted to be 
connectable to the first output conductor, and 
15 which: 

(1) are disposed adjacent to but spaced apart from 
the second shorting bar when no force is ap- 
plied to the seesaw; 

(2) when no force is applied to the seesaw are 
20 electrically insulated from each other; 

(3) the second shorting bar contacts upon applica- 
tion of a sufficiently strong force to the 
seesaw which urges the seesaw to rotate in a 
second direction about the rotation axis 

25 established by the torsion bars that is oppo- 

site to the first direction; and 

(4) second electrical conductors that respectively 
carry electrical signals between the switch 
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contacts and the second input and first output 
conductors ; and 

e. a second ground plate which is disposed adjacent to and 
is electrically insulated from the second electrical 
conductors ; 

whereby upon rotation of the seesaw about the rotation axis 
established by the torsion bars in the second direction to such an 
extent that the second shorting bar contacts the second pair of 
switch contacts, the contacting second shorting bar electrically 
couples together the second pair of switch contacts. 

5. (Original) The MEMS switch of claim 4 wherein the 
substrate also has formed thereon a second electrode which is 
juxtaposed with a surface of the seesaw that is located to one side 
of the rotation axis established by the torsion bars which is 
opposite to the surface of the seesaw with which the first 
electrode is juxtaposed, application of an electrical potential 
between the second electrode and the seesaw urging the seesaw to 
rotate in the second direction about the rotation axis established 
by the torsion bars. 

6. (Previously presented) The MEMS switch of claim 1 
wherein a fusion bond joins the monolithic layer and the base. 
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7. (Previously presented) The MEMS switch of claim 1 
wherein material forming the monolithic layer is single crystal 
silicon (Si) . 

8. (Currently amended) The MEMS switch of claim 1 wherein a 
sheet of electrically insulating material is interposed between the 
seesaw and shorting bar[(s)] . 

9. (Previously presented) The MEMS switch of claim 1 
wherein the base includes a cavity formed therein which abuts the 
first surface of the monolithic layer, and into which a portion of 
the seesaw enters upon rotation of the seesaw about the axis 

5 established by the torsion bars. 

10. (Canceled) 

11. (Currently amended) The MEMS switch of claim 1 wherein 
the ground plate [ (s) are] is disposed on the monolithic layer. 

12. (Currently amended) The MEMS switch of claim 11 wherein 
the monolithic layer includes a cantilever which supports at a free 
end thereof a grounding island which at an end thereof which is 
distal from the cantilever carries a portion of the ground plate, 

5 the portion of the ground plate at the end of the grounding island 
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being continuously urged by force supplied by the cantilever into 
an unswitched, intimate contact with an electrical conductor that 
is disposed on the substrate. 

13. (Currently amended) A micro-electro mechanical systems 
("MEMS") electrical contact structure adapted for forming an 
unswitched electrical contact between an electrical conductor that 
is disposed on a first layer of a MEMS device and an electrical 

5 conductor that is disposed on a second layer of the MEMS device', 
the MEMS electrical contact structure comprising: 

a cantilever included in the second layer; and 
an electrical; contact- island also included in the second layer 
which is supported at a free end of the cantilever, the electrical 
10 contact island at an end thereof which is distal from the cantile- 
ver carrying a portion of the electrical conductor that is disposed 
on the second layer, the portion of the electrical conductor at the 
end of the electrical contact island being continuously urged by 
force supplied by the cantilever into an unswitched intimate 
15 contact with the electrical conductor that is disposed on the first 
layer. 

14. (Currently amended) A micro-electro mechanical systems 
("MEMS") structure comprising: 
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a first layer having disposed thereon an electrical conductor; 

and 

a second layer also having disposed thereon an electrical 
conductor, the second layer including: 

a. a cantilever; and 

b. an electrical contact island which is supported at a free 
end of the cantilever, the . electrical contact island at 
an end thereof which is distal from the cantilever 
carrying a portion of the electrical conductor that is 
disposed on the second layer, the portion of the electri- 
cal conductor at the end of the electrical contact island 
being continuously urged by force supplied by the 
cantilever into an unswitched intimate contact with the 
electrical conductor that is disposed on the first layer. 

15. (New) An integral micro-electro mechanical systems 

("MEMS" ) switch adapted for selectively coupling an electrical 
signal present on a first input conductor connected to the MEMS 
switch to a first output conductor also connected to the MEMS 
switch, the MEMS switch comprising: 

a. a monolithic layer of material having micro-machined 
thereon a moveable electrically conductive first shorting 
bar that is disposable in at least two (2) alternative 
positions ; 
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10 b. a base that is joined to a first surface of the monolith- 

ic layer; 

c. a substrate that is bonded to a second surface of the 
monolithic layer which is distal from the first surface 
thereof to which the base is joined, the substrate having 

15 formed thereon a first pair of switch contacts which: 

i. are disposed adjacent to but spaced apart from the 
first shorting bar when the first shorting bar is 
disposed in a first position; 

ii. are electrically insulated from each other when the 
20 first shorting bar is disposed in the first posi- 
tion; 

iii. the first shorting bar contacts when the first 
shorting bar is disposed in a second position; and 

iv. connect to a pair of first electrical conductors 
2 5 that are respectively adapted for conducting an 

electrical signal between the first pair of switch 
contacts and the first input and first output 
conductors ; and 

d. a first ground plate which is disposed adjacent to and is 
30 electrically insulated from both: 

i. the first pair of switch contacts; and 

ii. the first electrical conductors; 
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whereby movement of the first shorting bar from the first 
position to the second position establishes an electrical connec- 
35 tion between the first shorting bar and the first pair of switch 
contacts thereby electrically coupling together the first pair of 
switch contacts while the first ground plate remains separated from 
but in close proximity to both: 

a. the first pair of switch contacts; and 
40 b. the first electrical conductors. 

16. (New) The MEMS switch of claim 15 that is further 

adapted for selectively coupling an electrical signal present on a 
second input conductor connected to the MEMS switch' to a second 
output conductor also connected to the MEMS switch: 
5 wherein the monolithic layer carries a second moveable 

electrically conductive shorting bar that is disposable in at least 
two (2) alternative positions; and 

wherein the substrate also has formed thereon a second pair of 
switch contacts which: 
10 i. are disposed adjacent to but spaced apart from the 

second shorting bar when the second shorting bar is 
disposed in a first position; 
ii. are electrically insulated from each other when the 
second shorting bar is disposed in the first posi- 
15 tion; 
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iii. the second shorting bar contacts when the second 
shorting bar is disposed in a second position; and 

iv. connect to a pair of second electrical conductors 
that are respectively adapted for conducting an 

20 electrical signal between the second pair of switch 

contacts and the second input and second output 
conductors; and 

e. a second ground plate which is disposed adjacent to and 
is electrically insulated from both: 
25 i. the second pair of switch contacts; and 

ii. the second electrical conductors; 
whereby movement of the second shorting bar from the first 
position to the second position establishes an electrical connec- 
tion between the second shorting bar and the second pair of switch 
30 contacts thereby electrically coupling together the second pair of 
switch contacts while the second ground plate remains separated 
from but in close proximity to both: 

a. the second pair of switch contacts; and 

b. the second electrical conductors. 

17. (New) The MEMS switch of claim 16 wherein the second 

shorting bar moves from the first position to the second position 
synchronously with movement of the first shorting bar from the 
second position to the first position. 
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18. (New) The MEMS switch of claim 15 that is further 

adapted for selectively coupling an electrical signal present on a 
second input conductor connected to the MEMS switch to the first 
output conductor: 

wherein the monolithic layer carries a second moveable 
electrically conductive shorting bar that is disposable in at least 
two (2) alternative positions; and 

wherein the substrate also has formed thereon a second pair of 
switch contacts which: 

i. are disposed adjacent to but spaced apart from the 
second shorting bar when the second shorting bar is 
disposed in a first position; 

ii. are electrically insulated from each other when the 
second shorting bar is disposed in the first posi- 
tion; 

iii. the second shorting bar contacts when the second 
shorting bar is disposed in a second position; and 

iv. connect to a pair of second electrical conductors 
that are respectively adapted for conducting an 
electrical signal between the second pair of switch 
contacts and the second input conductor and the 
first output conductor; and 
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e. a second ground plate which is disposed adjacent to and 
is electrically insulated from both: 

i. the second pair of switch contacts; and 

ii. the second electrical conductor; 

whereby movement of the second shorting bar from the first 
position to the second position establishes an electrical connec- 
tion between the second shorting bar and the second pair of switch 
contacts thereby electrically coupling together the second pair of 
switch contacts while the second ground plate remains separated 
from but in close proximity to both: 

a. the second pair of switch contacts; and 

b. the second electrical conductor. 

19. (New) The MEMS switch of claim 18 wherein the second 
shorting bar moves from the first position to the second position 
synchronously with movement of the first shorting bar from the 
second position to the first position. 

20. (New) The MEMS switch of claim 15 wherein a fusion 
bond joins the monolithic layer and the base. 

21. (New) The MEMS switch of claim 15 wherein material 
forming the monolithic layer is single crystal silicon (Si) . 
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22. (New) The MEMS switch of claim 15 wherein a sheet of 
electrically insulating material is interposed between the 
monolithic layer and shorting bar. 

23. (New) The MEMS switch of claim 15 wherein the ground 
plate is disposed on the monolithic layer. 

24. (New) The MEMS switch of claim 23 wherein the 
monolithic layer includes a cantilever which supports at a free end 
thereof a grounding island which at an end thereof which is distal 
from the cantilever carries a portion of the ground plate, the 
portion of the ground plate at the end of the grounding island 
being continuously urged by force supplied by the cantilever into 
an unswitched, intimate contact with an electrical conductor that 
is disposed on the substrate. 
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